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Part  VII 

The  Effect  of  Changing  the  Wall  Material  of  an  Air  Slot 
on  the  Neutron  Transmission  of  the  Slot 


The  task  of  relating  experimental  information  of  the  type  pre- 
sented in  this  series  of  reports  to  the  particular  reactor  shield  with 
which  the  designer  is  concerned  is  often  more  nearly  an  art  than  a  science. 
In  the  investigation  of  the  neutron  transmission  through  air  slots,  we  have 
made  a  serious  attempt  to  investigate  the  effect  of  varying  enough  of  the 
parameters  to  make  the  job  of  the  shield  designer  as  simple  as  possible. 
One  of  those  parameters  which  has  been  investigated  is  the  material  con- 
stituting the  wall  of  the  slot.  This  report  contains  the  data  which  we 
have  obtained  relating  to  the  variation  of  this  parameter. 

To  obtain  a  reasonable  amount  of  information  with  a  small  number 
of  measizrements,  we  have  used  a  single  slot  thickness  to  investigate  the 
effect  of  changing  the  wall  material,  Vihen  the  air  slot  thickness  is  large, 
it  is  reasonable  to  expect  the  effect  of  the  walls  to  be  less  important  than 
when  the  slot  thickness  is  small.  However,  if  the  slot  thickness  is  made 
too  small,  the  construction  of  the  slot  will  not  be  sufficiently  reproducible 
to  measure  accurately  the  change  in  the  transmission  resulting  from  an 
alteration  in  the  wall  material.  The  slot  thickness  which  was  chosen  as  being 
reasonably  small  and  yet  readily  reproducible  was  0,^0  inch,  . 

Since  steel  is  the  material  which  usually  forms  the  walls  of  a 
practical  air  slot,  the  water  equivalent  walls  of  a  0,50  x  3^  x  -48  inch 
straight  air  slot  were  replaced  with  O.'^O  inch  steel  sheet.  Thermal  neutron 
data  above  the  slot  with  both  lucite  and  steel  walls  are  presented  in  Figs. 
1  and  2.   It  is  evident  from  the  vertical  traverses  shown  in  Fig.  2  that  the 
30  per  cent  reduction  in  thermal  flux  on  introducing  the  steel  walls  noted 
immediately  above  the  slot  does  not  persist  as  the  detector  is  raised.  The 
fast  neutron  flux  is  not,  therefore,  materially  affected  by  the  change.  The 
difference  between  the  two  curves  in  the  vicinity  of  Z  =  80  Inches  is  be- 
lieved to  be  the  result  of  a  difference  in  the  photoneutron  backgroiond. 

Since  the  effect  of  changing  the  wall  material  Is  expected  to  be 
more  important  for  an  offset  slot  where  the  direct  transmission  has  been 
greatly  reduced,  a  comparison  has  been  made  between  a  O.'^O  x  %  x  /^.8   inch 
slot  with  a  1.80  Inch  offset  located  in  the  middle  with  lucite  and  with 
0.50  inch  steel  walls.   The  thermal  neutron  traverses  above  the  slot  are 
presented  in  Figs.  3  and  U»     The  vertical  traverses  in  Fig,  U   indicate  a 
reduction  of  about  a  factor  of  three  close  to  the  slot  with  the  effect  of 
the  steel  walls  becoming  much  less  when  the  detector  was  moved  several 
Inches  away  from  the  slot.  The  photoneutron  backgrounds  are  not  known  with 
sufficiunt  accuracy  for  these  special  situations  to  permit  an  accurate  sub- 
traction of  the  effect. 

The  next  step  in  the  investigation  was  to  introduce  a 
1.8  X  34.  X  3  inch  steel  bar  at  the  offset  of  the  lucltc-walled  slot,  mentioned 
above,  since  it  was  felt  that  the  material  near  the  offset  would  probably  be 


more  effective  than  material  located  at  other  positions  in  the  slot.  The - 
location  of  the  steel  bar  is  indicated  in  the  sketch  in  Fig.  5.  That  figure 
also  shows  vertical  traverses  obtained  with  a  thermal  neutron  detector  above 
the  slot  for  three  conditions  of  the  slot:   (l)  no  steel  in  the  walls; 
(2)  the  1.8  X  34-  X  3  inch  steel  bar  located  at  the  offset;  and,  (3)  the  steel 
bar  at  the  offset  and  a  cadmium  sheet  in  the  middle  of  the  upper  section. 
It  may  be  noted  that  the  steel  bar  has  about  the  same  effect  on  the  trans- 
mission as  the  one-half  inch  steel  walls  over  the  entire  slot.  With  the 
steel  bar  in  place,  the  reduction  in  the  fast  flux  was  about  2$   per  cent. 
The  introduction  of  the  cadmium  fiirther  reduced  the  low  energy  component 
without  affecting  the  fast  neutrons. 

On  the  basis  of  these  measurements,  we  have  concluded  that  the 
fast  neutron  transmission  of  an  air  slot  is  essentially  independent  of  the 
wall  material.  The  low  energy  component,  however,  can  be  affected,  pre- 
sumably by  the  introduction  of  material  with  a  large  absorption  cross  section. 
In  practice,  of  course,  consideration  must  be  given  to  the  introduction  of 
largo  amounts  of  any  material  which  is  appreciably  less  effective  than  water 
as  a  neutron  shield. 

At  this  point,  the  investigation  was  terminated  since  it  appeared 
that  the  effects  were  important  only  for  thermal  neutrons. 
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